PATENT SPECIFICATION <») I 524 427 

(21) Application No. 35723/76 (22) Filed 27 Aug. 1976 
2 (31) Convention Application No. 2538722 
^ (32) Filed 30 Aug. 1975 in 
^ (33) Federal Republic of Germany (DE) 

(44) Complete Specification published 13 Sept. 1978 

(51) INT CL 2 C07C 147/12 

(52) Index at acceptance 

C2C 200 220 227 22Y 292 29Y 30Y 321 32Y 360 361 
394 396 39 Y 60X 613 620 660 RK 



(54) PROCESS FOR THE PRODUCTION OF 
1 -AMINOB ENZENE-5-fl-SULPH ATOETH YLSULPHONE- 
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(71) We, HOECHST AKTIEN- 
GESELLSCHAFT, a body corporate 
organised according to the laws of the 
Federal Republic of Germany, of 6230 Frank- 
5 furt/Main 80, Postfach 80 03 20, Federal 
Republic of Germany, do hereby declare the 
invention for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
10 cribed in and by the following statement: — 
The present invention provides a process 
for the production of compounds of the general 
formula (1) 

Y-o z s-^~y-so z ~-x (1) 

1 5 wherein X represents a group of the formula 
— CH 2 — CH 2 — O — S O s — Y (2) 

or 

-~CH=CH 2 (3) 

and Y represents hydrogen, an alkali metal or 
20 alkaline earth metal salt thereof. The prepared 
alkali metal and alkaline earth metal com- 
pounds are the sodium, potassium and cal- 
cium/- salts. 

The novel process comprises sulphonating 
25 a compound of the formula (5) 




(5) 



in whicrwX has the above meaning or repre- 
sents a radical of the formula (4) 

— CH 2 — CH 2 — OH (4) 



wherein a compound of the formula (5) is 30 
dissolved or suspended in a mixture of sul- 
phuric acid and sulphur trioxide containing 
up to 30% by weight of sulphur trioxide, or 
in a mixture of sulphuric acid and chlorosul- 
phonic add, at between — 15°C and +40°C, 35 
preferably between +10 and 20°Q whereby 
there is used for the sulphonation a total of 
from two to two and a half times the 
stoichiometrical amount of active sulphur tri- 
oxide or from one to one and a half rimes the 40 
stoichiometrical amount of chlorosulphonic 
acid calculated on the amount of the com- 
pound of the formula (5) having a radical of 
the formula (2) or (3), or when starting from 
a compound of the formula (5) having the 45 
radical of the formula (4) for conversion in 
situ into a compound of the formula (1) hav- 
ing a radical of the formula (2), using in total 
three to three and a half times the stoichio- 
metrical amount of active S0 3 or from two to 50 
two and a half times the stoichiometrical 
amount of chlorosulphonic acid, and subse- 
quently heating the reaction mixture to 155 — 
165°C, preferably to 158— 162°C, and con- 
tinuing the reaction at this temperature for 55 
some time, for example 1 to 6 hours. 

The compound of formula (5) may be dis- 
solved or suspended in such a way that it is 
dissolved or suspended either immediately in 
the oleum required having up to 30% by 60 
weight of S0 3 and the required stoichio- 
metrical amount of S0 3 mentioned above or 
in the mixture of sulphuric add and chloro 
sulphonic add having the necessary stoichio- 
metrical amount of chlorosulphonic add men- 65 
tioned above, or it may be first dissolved or 
suspended in 100% sulphuric add or in oleum 
containing up to 30% by weight of S0 3 or in 
a mixture of sulphuric add and chlorosul- 
phonic add, using in each case a smaller 70 
amount than the above-mentioned stoichio- 
metricaliy required amount of S0 3 or chloro- 
sulphonic add, and then adding oleum or 
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of chlorosulphonic acid. 

a nnintitative isolatioa of the tree sui 

10 Sdr use ?n an tadS scale preferably 
K placeTn the form of salts, the sulphona- 
• 51 w is noured onto ice and the sul- 
oon mixture ■ P^*j neutralised with an 

1C P&metj ^ w alkaline earth metal 

SfS metal Sulphate, the sulphonic aads 
20 may be obtained by spray-drying m the form 
of the alkali metal or alkaline earth metal 
^ltf oreferably the sodium or potassium salt 
The vield ol the sulphonic acids of general 
forSSa'a! Tis 75 to 9?% of the theory, cal- 

25 . ^parfson^V — 

could not have teen tose^ *a_%the l Q . c 

aminobenzene - 5 - fj£^«V«ndd be ob- 
acids of the a hall 

10 tained by using double to rw« «u 

times the stoichiometncal amount of active 
^SuTtrioxide or from one to one and a 
3"! stoichiometric^ amount o 
chlorosulphonic aad at about 160 <~ tor 
35 Sordini to the sulphonauon process of Ger- 
man Offenlegungsschnft No. 2 >^> y * the 
ing from a compound of 

LnT^f^sulpho^ aclK formed by 
Son with the Wefold.stoicbiomem^ 

as? A-aa."? Mass- 

^nhSr ttioxiTTthis process leads only to 
f?Suced ?Sd of disulphonation prog 
45 together with larger amounts of the starting 

PT K "was therefore unexpected that ^increase 

in the mixture would take place. 

55 Infra-red spectroscopic tdentificanc^ The sub- 
stance for comparison was prepared by start 
ing from 1 - chloro - 2 - mtrobenzene - 4 
siphochloride whkh^ was reduced .to 1^ 
60 Sgme"ut«S n ethyLeox?detof r 
1 - chloro - 2 - nitrobenzene - 4 ; fi- 
hydroxyethylsulphone and then exchanging the 
chlorine atom for the sulphomc acid radical 
65 by reacting with sodium or potassium sul- 



phite, reducing the nitro group to the amino 
Sup, esterifyfng the hydroxy group and con- 
verting the ester into the vinyl derivative 

However, this process for preparing 1 
aminobenzene - 5 - vinylsulphone - .2- sui 
phonic acid carried out m the ■ 
£ould cause problems on an }f™ tn **™\ 
since the intermediate products 1 - chloro 

2 - nitrobenzene - 4 - ^P h ° chlo " de h S 0 x V . 75 
chloro - 2 - nitrobenzene - 4 - 3 - M"*?; ' 3 
ethvl sulphone made during the preparation 
cause injury to the skin and produce alerg.es, 
^"a large expenditure 
ment would be necessary to prepare these com 
pounds industrially without any risk. 

The 1 - aminobenzene - 5 - P - s^pn ato 
ethylsulphone - 2 - sulphonic aad and 1 
aminobenzene - 5 - vinylsulphone - 2 - sui 
rAnnic acid are used as diazo components in 

of valuable azc ; dyestuffs . as 85 
described for example in German Often 

leeungsschriften Nos. 2 £ 61j7 °" r ZI 
7 772 032 Such azo dyestufEs are reactive 
dySs for *e fast dyeing of nawndaad 
synthetic cellulose fibres for example cotton W 
Td spun rayon or ritrogen-contammg 
for example wool and pdyamide fibres 
t0r Ae following Examples ^ a ** c 
vention. Parts and percentages are by weight ^ 
unless otherwise stated. 



40 



* 

EXAMPLE 1 
28 Parts of 1 - aminobenzene -3 P - sui- 
phatoethyl - sulphone ^re introduced por- . 
• Sonwise while cooling and storing 
sion of air humidity, into 100 parts or sm 
ohuric acid monohydrate at 15—20 U Mir 
rinTwas continued for three hours, and then 
™ parts of oleum having a content of SO, of 
65 percent by weight were slowly . added 
dropwise, and "the temperature mamtamed at 105 
15—20°C by external cooling. The whole was 
heated for 6 hours at 158-160°C. The coolai 
reaction mixture was then poured onto ice 

while stirring. - .„, n i 1 to _ no 

The 1 - aminobenzene - 5 - P- ^V n&l ?~ 
ethylsulphone - 2 - sulphonic aad thus ob- 
tained could be further processed (hrectly in 
Xtion without intermediate isolation, for 
example by diazotisation. 115 
^Atar neutralizing the solution by addmon 115 
of acid binding agents, for sample alkali 
™t a l or alkaline earth metal carbonates or 
aS nydrtE Sfficultly soluble sulphates 
to example calcium sulphate, being separated 
if necessary, the 1 - aminobenzene - 5 - P - U» 
IJhato- ethylsulphone - 2 - f P^jg 
coSd be isolated by evaporation as alkah 
metal or alkaline earth metal salt. The yield 
was 80% of theory. 

EXAMPLE 2 125 
70 Parts of 1 - aminobenzene - 3 - f> 
hyoroSyl sdphone were introduced por- 
tLwise while cooling and stirring and ex- 
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elusion of air humidity, into 100 parts of sul- 
phuric acid monohydrate at 15 — 20°C. Stir- 
ring was continued for 3 hours, and then 25 
parts of liquid sulphur trioxide were slowly 
5 added dropwise, the temperature being main- 
tained at 15 — 20°C by external cooling. The 
mixture was subsequently heated for 6 hours 
at 158— 160°C. 

The cooled mixture was then poured onto 
10 ice. The mixture was worked up as indicated 
in Example 1. The yield of 1 - aminobenzene - 
5 - & - sulpha toethylsulphone - 2 - sulphonic 
acid was 85% of theory. 

The 1 - aminobenzene - 5 - - sulphato- 
5 ethylsulphone - 2 - sulphonic acid or the 
alkali metal or alkaline earth metal salts there- 
of could be converted by heating for one hour 
in 200 parts of an aqueous dilute sodium 
hydroxide solution at a pH value of 11 into 
20 the alkali metal or alkaline earth metal salts 
of 1 - aminobenzene - 5 - /? - hydroxyethylsul- 
phone - 2 - sulphonic acid which could be 
isolated after neutralization of the alkaline re- 
action solution with hydrochloric acid by 
25 spray-drying. 

EXAMPLE 3 
18 Parts of 1 - aminobenzene - 3 - vinyl- 
sulphone were introduced portionwise while 
cooling and stirring and exclusion of air 

30 humidity into 100 parts of sulphuric acid 
monohydrate at 15 — 20° C. Stirring was con- 
tinued for three hours, and then 25 parts of 
oleum having a content of S0 3 of 65% by 
weight were slowly added dropwise, the tem- 

35 perature being maintained at 15 — 20°C by 
external cooling. The mixture was then heated 
for 6 hours at 158 — 160°C. The cooled reac- 
tion mixture was added to ice while stirring. 
Working up was carried out as indicated in 

40 Example 1. The yield of 1 - aminobenzene - 
5 - vinylsulphone - 2 - sulphonic acid was 
: 80% of theory. 

EXAMPLE 4 
28 Parts of 1 - aminobenzene - 3 - ft - 

45 sulphatoethylsulphone were introduced por- 
tionwise at 15 — 20°C while cooling and stir- 
ring and exclusion of air humidity, into 90 
parts of sulphuric acid monohydrate. Stirring 
was continued for three hours, and 13 parts 

50 of chlorosulphonic acid were slowly added 
dropwise, the temperature being maintained 
at 15 — 20°C by external cooling. Subse- 
quently, the mixture was heated for three hours 
at 160°C. The cooled reaction mixture was 

55 then poured onto ice and the mixture worked 
up as indicated in Example 1. 

The yield of 1 - aminobenzene 5 - - 
sulphatoethylsulphone - 2 - sulphonic acid was 
85% of theory. 

60 EXAMPLE 5 

20 Parts of 1 - aminobenzene - 3 - ft - 
hydroxyethylsulphone were introduced portion- 



wise at 15 — 20°C while cooling and stirring 
and exclusion of air humidity, into 90 parts of 
sulphuric acid monohydrate. Stirring was con- 65 
tinued for three hours, and then 25 parts of 
chlorosulphonic acid were slowly added drop- 
wise, the temperature being maintained at 
15 — 20° C by external cooling. The mixture 
was then heated for 3 hours at 160°C. The 70" 
cooled reaction mixture was added to ice 
while stirring. The mixture was worked up as 
indicated in Example 1. The yield of 1 - 
aminobenzene - 5 - S - sulphatoethylsulphone - 
.2 - sulphonic acid was 85% of theory. 75 

EXAMPLE 6 
1 8 Parts of 1 - aminobenzene - 3 - 
vinylsulphone were introduced portionwise at 
15 — 20°C while cooling and stirring and ex- 
clusion of air humidity, into 90 parts of sul- 80 
phuric acid monohydrate. Stirring was con- 
tinued for three hours at this temperature and 
then 13 parts of chlorosulphonic acid were 
slowly added dropwise, the temperature being 
maintained at 15— 20°C by external cooling. 85 
The mixture was heated for three hours at 
160°C. The cooled reaction mixture was 
then added to ice while stirring. The mixture 
was worked up as indicated in Example 1. 
The yield of 2 - aminobenzene - 5 - vinylsul- 90 
phone - 2 - sulphonic acid was 80% of theory. 

EXAMPLE 7 
20 Parts of 1 - aminobenzene - 3 - fi - 
hydroxyethylsulphone were introduced por- 
tionwise at 15 — 20°C while cooling and stir- 95 
ring and exclusion of air humidity, into 125 
parts of oleum having a content of SO s of 
20% by weight. Stirring was continued for 
three hours at this temperature, and the mix- 
ture was then heated for 6 hours at 158 — 100 
160°C. The cooled reaction mixture was then 
added to ice. The mixture was worked up as 
indicated in Example 1. The yield of 1 - 
aminobenzene - 5 - & - sulphatoethylsul- 
phone - 2 - sulphonic acid was 85% of theory. 105 

WHAT WE CLAIM IS : — 
1. A process for the production of a com- 
pound of the general formula (1) 

NHz 

Y-OsS-(^\-SO z -X (1) 



wherein X represents a group of the formula 1 1 0 
— CH 2 — CH 2 — O— S 0 3 Y 

or 

- — CH — CHo 

and Y represents hydrogen, an alkali metal 

or alkaline earth metal equivalent, which com- 115 

prises dissolving or suspending at a tempera- 



ture of -15°C to +40°C, a compound of the 
general formula (5) 



I 



(5) 



which X has the above meaning or X repre- 
sents a radical of the formula 

in a mixture of sulphuric acid and sulphur 
trioxide containing up to 30% 
sulphur trioxide, or in a mixture of sulphuric 
add and chlorosulphonic acid using m tota 
mo to two and a half times the stoichiometricai 
amount of active sulphur tnoxide or from i one 
to one and a half times the stoichiometric^ 
amount of chlorosulphonic acid when starting 
torn a compound of the formula (5) having a 
radical of the formula 



or 



— CH 2 — CHa — OS 0 3 Y 
— CH=CH 2 , 



5 



or when starting from <°L*£ 
formula (5) having the radical of the formula 

— CH 2 — CH 2 OH 

using in total three to three and a half times 
the itoichiometrical amount of active sulphur 
trioxide or from two to two and a half times 



the stoichiometricai amount of chlorosulphonic 
acid, calculated in each case on the amount of 
the compound of the formula (5), and subse- 
quently heating the reaction mixture to 155— 
165°C and continuing the reaction at this 30 
temperature for sometime and, if tod 
converting the free sulphomc acid obtamed 
of the formula (1) into the alkal.metal or 
Valine earth metal salt by f ""J 3 5 

an alkali metal or alkaline earth metal 
hydroxide or carbonate and isolating said salt 
y 2. A process as claimed in claim 1 whereni 
the reaction mixture is heated to 158— 162 u 

3. A process as claimed in claim 1 or t 
whereto the reaction mixture is heated from 40 

1 to 6 hours. . 1 Mn 

4. A process as claimed m claim 1 con- 
ducted substantially as described herein or in 
any one of the Examples. 

5 The compounds which have been pre- 4!> 
pared as claimed in any one of claims 1 to 4. 

6. Any one of the compounds of formula 
(1) given in claim 1 which have been obtained 
as described in the Examples herein 

7 A process wherein a compound produced 50 
according to claim 1 is used for the synthesis 

0 % M A^raVs^uffs which have been prepared 
with any one of the compounds produced as 
described in claims 1 to 4. 



ABEL & IMRAY, 
Chartered Patent Agents, 
Northumberland House, 
303—306 High Holborn, 
London, WC1V 7LH. 



